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SPECIFICATION 
1, Title of the Invention 

MANUFACTURING METHOD FOR LIQUID CRYSTAL DISPLAY DEVICE 
2 . Claim 

A manufacturing method for a liquid crystal display device, 
characterized in that in a liquid crystal display device f oxmed 
by sealing liquid crystal into a close airtight container having 
opposite container walls close to each other, while the airtight 
container is heated and the interior thereof is evacuated , liquid 
crystal is sealed. 

3. Detailed Description of the Invention 

This invention relates to a manufacturing method for a 
panel type electro- optic device and particularly to the 
manufacturing method for a liquid crystal display device formed 
by sealing liquid crystal into an airtight container of a 
sandwich type cell structure having opposite container walls 
close to each other. 

An already known panel type liquid crystal display device 
is so constructed that a thin layer of a type of liquid crystal 
is sandwiched between two sheets of glass plates coated with 
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a transparent conductive thin film, and characters, numerals 
and the like are displayed by the electro-optic effect . 

In order to manufacture a liquid crystal display device 
of this type, one of the following methods (A) to (C) have been 
used heretofore. 

(A) A method in which as shown in Fig. 1A, liquid crystal 
13 is dropped on one glass plate 11 by such as a glass tube 
12, and as shown in Fig. IB, the other glass plate 16 is placed 
thereon through spacers 14, 15 with a thickness of 10 to 15 
\x to form a sandwich type cell structure. 

(B) A method in which as shown in Fig. 2A, glass plates 
21, 22 are superposed one on the other through spacers 23, 24 
to previously make a container of a sandwich type cell structure , 
and with both side walls fixed with adhesives 25, 26, as shown 
in Fig. 2B, liquid crystal 27 is dropped and injected in the 
container. 

(C) A method in which as shown in Fig. 3, a container 
31 of a sandwich type cell structure made similarly to that 
of Fig. 2 is dipped in a container 33 filled with liquid crystal 
32, and the interior of the container 31 is filled with the 
liquid crystal 32 by utilizing capillary action. 

The above conventional manufacturing methods for the 
liquid crystal display device, however, have the following 
disadvantages. First, in the method (A) , it is very difficult 
to find how much liquid crystal 13 is to be dropped on the glass 
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plate 11. The reason is that when the quantity is too small, 
bubbles are left at the side end, and on the contrary, when 
the quantity is too much, the liquid crystal flows out of the 
glass plate so that in the cell structure, the liquid crystal 
adheres to the adhesive surface of the side end to deteriorate 
the adhesive strength. In the methods (B) and (G) , the thickness 
between two sheets of glass plates is small, as much as several, 
tens of micron, so that when the viscosity of liquid crystal 
is high, it is very difficult to fill an elongated thing with , 
the liquid crystal, and bubbles will be left. Especially, in 
the case of a display device having a linear or dot-,like 
conductive thin film applied to the glass plate surface, since 
the glass surface and the conductive thin film are different 
in affinity with liquid crystal, the liquid crystal is not 
uniformly filled and bubbles are liable to remain in some part 
of the conductive thin film. 

The invention has been made to overcome the above 
disadvantages and provide a manufacturing method for a liquid 
crystal display device, in which liquid crystal is uniformly 
injected into a display device container of a sandwich type 
cell structure. 

One embodiment of the invention will now be described 
with reference to the attached drawings. Fig. 4A is a front 
section showing the embodiment, and Fig. 4B is a side view. 
That is, two sheets of glass plates 41, 42 provided with 
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conductive thin films 51, 52 ... corresponding to a display- 
pattern are disposed with spacers 43, 4 4 having a thickness 
of 10 to 15 \x sandwiched between them to form a container of 
a sandwich type cell structure, and outside an injection hole 
49 near the center and both end parts in the longitudinal 
direction, the other side edge parts are fixed with adhesive s 
45, 46. Subsequently, both end parts in the longitudinal 
direction are connected to an evacuating device (not shown) 
by rubber tubes 47, 4 8 or the like. While the whole of the, 
container is put on an Aluminum casting heater to be heated 
about 80 to 100°C or after the whole of the container is previously 
heated, liquid crystal 50 is injected from the injection hole 
49 provided near the center by an injector needle or the like 
while evacuation is performed by the evacuating device. 

Whereupon, the effects are produced as follows: (1) the 
viscosity of the liquid crystal 50 injected by heating the 
container is lowered so that wetting between the inner wall 
surfaces of the glass plates 41, 42 and the conductive thin 
films 51, 52 ... is improved to facilitate injection of the 
liquid crystal 50; and (2) while evacuation is performed by 
the evacuating device, injection is performed whereby the 
movement of the liquid crystal in the interior of the container 
is promoted and bubbles can be removed . Further , ( 3 ) evacuation 
is performed in the longitudinal direction by the evacuating 
device, whereby injection of the liquid crystal 50 is smoothed. 
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The above effects are multiplied so that in the above container 
of the sandwich type cell structure, even in the container of 
an elongated structure, having a conductive thin film pattern 
on the glass surface, the liquid crystal can be uniformly 
injected without bubbles left behind. 

Therefore, according to the invention, the panel type 
liquid crystal display device can be easily manufactured, also 
the yield is high, and the manufacturing time can be shortened 
so that the practical value is great. 

Although the description of the above embodiment deals 
with the case of injecting the liquid crystal while evacuation 
for the container is performed simply from both end parts, when 
evacuation is repeated from both end parts, alternately, to 
vary the current of liquid crystal injected into the interior, 
it is possible to obtain a more uniform liquid crystal layer 
without bubbles . 

Furthermore, the material quality of the container is 
not limited to glass , but the invention can be similarly applied 
to the case of using plastics , metal and the like . Furthermore , 
it goes without saying that the temperature for heating the 
container in injecting the liquid crystal is not limited to 
80 to 100°C. The invention can be also applied to the case of 
heating and melting a material fixed at an ordinary temperature 
to be formed into fluid, and injecting the fluid into the 
container of the sandwich type cell structure. 
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4. Brief Description of the Drawings 

Figs. 1A and IB are diagrams for explaining the method 
of sandwiching the liquid crystal between the glass plates to 
manufacture a liquid crystal display device of a sandwich type 
cell structure; 

Figs. 2A and 2B are diagrams for explaining the method 
for dropping and injecting the liquid crystal into a previously, 
manufactured container of a sandwich type cell structure; 

Fig. 3 is a diagram for explaining the method of similarly , 
injecting the liquid crystal into the container of the sandwich 
type cell structure by capillary action; and , 

Figs. 4A and 4B are a front section and a side view for 
explaining one embodiment of the invention. 

41,42: glass plate 43,44: spacer 45, 46: adhesives 
47,48: rubber tube 49: injection hole 50: liquid crystal 
51,52: conductive thin film 

FIG. 4 

TO EVACUATING DEVICE 
TO EVACUATING DEVICE 
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